INTRODUCTION
seeded at 1.5 x 10 5 cells/well in a 12-well plate on day 1and grown for 3 days until confluent.
On day 4, the serum was reduced to 0.5% and the cells were grown for an additional 4 days prior 127 to infection. To obtain dividing cells, human fibroblast cultures were grown in DMEM with
128
10% FBS and plated at 1.5 x 10 5 cells/well 24 hours prior to transduction. On day 8, NIFV-
129
MscvF and ∆φMscvF vectors were added to dividing and non-dividing cell cultures at an MOI of 130 15 genomes/cell and on day 10 cells were harvested and analyzed by flow cytometry.
131
Neomycin resistance titers were determined by seeding HT-1080 cells at 10 5 cells/well in 132 6-well plates on day 1, then infecting with serial dilutions of vector stocks then on day 2. Each
133
well was replated into 10 cm dishes at serial dilutions on day 3, and G418 selection (700 µg/ml)
134
was started on day 4. After 10 days of selection, G418-resistant colonies were stained with determined by staining with coomassie blue.
166
To measure Cre-mediated excision at a defined chromosomal locus, OI12 MSCs targeted 167 at exon 2 of COL1A2 with a floxed IRES-neo cassette (6) were transduced at MOIs of 0, 5, 50,
168
and 500 or 0, 5, 50, 500, and 1000 genome-containing particles per cell with ∆φMscvCre and
169
NIFV-MscvCre, respectively, (or an equivalent volume of pseudo-stock as control), expanded 170 for 14 days, and then genomic DNA was isolated for Southern blot analysis.
RESULTS

172
173
NIFV vector design and stock production 174 To produce NIFV vectors, we introduced class I integrase mutations into the FV pol gene 175 in helper plasmid pCiPS (Fig. 1 ). These mutations resulted in an aspartic acid to valine 176 substitution at residue 100 (D100V) or an aspartic acid to alanine substitution at residue 157
177
(D157A) of the FV integrase protein (Fig. 1B) . The D100V mutation is similar to the D64V 
190
To determine the impact of integrase mutations on vector production, we compared the vectors, indicating that the class I integrase mutations did not affect vector production (Table 1) .
197
We noted two additional bands present in undigested vector DNA preparations on the
198
Southern blot (Figure 2 ) that did not migrate at the position of full-length linear vector genomes.
199
These bands may represent vector replication intermediates (labelled R1 and R2). After (Fig. 3C) .
239
Determining the arrested to dividing transduction ratio (A/D ratio: % GFP+ cells in the arrested culture / % GFP+ cells in the dividing culture) showed that both NIFV vectors and integrase-241 proficient vectors require cell division for efficient gene expression ( Figure 3D ).
243
Status of vector genomes in infected cells
244
The distribution of different episomal vector genome forms was followed over time by high genome-containing particle:transducing unit ratios we observed (Table 1) were not due to 
